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(57) [Abstract] 

[Problen^ While controlling orientation tilt angle, orient 
ation it does theliqtrid crystal molecule. 

[Means of Solution] Qi substrate, ^plying coating sol 
ution of alignment filnr^ it forms alignment film,and, on 
alignment filn^ it applies coating solution \\liich includes 
liquid crystal molecule andforms liquid crystal layer, it 
regards to method wWch liquid crystal molecule 
orientationis done, adds quatenmry ammonium salt to 
coating solution of alignment film, it controls thetilt 
angle of liquid crystal molecule with action of 
quaternary ammonium salt. 



[aaim(s)] 

[Qaim 1 ] On substrate, applying coating solution of ali 
gnmsnt filrr^ it forms alignment filni,and, on alignment 
filrn, it applies coating solution which includes liquid 
crystal molecule andforms liquid crystal layer, it is a 
method which liquid crystal molecule orientatiOTi is done, 
the quaternary ammoniumsalt is added to coating 
solution of aligniTEntfiln^ orientation method of liquid 
crystal moleculewWch designates that tilt angle of liquid 
crystal molecule is controlled with theaction of 
quaternary anrnonium salt as feature. 

[Qaim 2] Quaternary ammoniumsalt, orientation meth 
od of liquid crystal molecule vs^di is stated in Qaim 1 
^\tochpc«sesses total number of carbon atoms of 7 to 44. 



[If^^3] 2HiS7>^-'i7AJeA<, TIB* ( I ) 



[1bi] 
(D 



Rl 
R3 



[Gaim 3] Quaternary armDrriumsalt, is stated in Qaim 
1 vAich is displayed with thebelow-mentionedFomula 
(I) orientation method : of liquid crystal molecule vAich 



[Qieraical Fomiila 1] 



[in Formula, as for Rj , number of carbon atoms is ali 
phaticgroipof4to20and; R2 and R3andR4,in 
respective independence, the nunt)er of carbon atoms is 
aliphatic groi^) of 1 to 8, or or, connects with R2 and 
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R3 and itfcmB nitrogen-containijig heterocycle and; and, 
X, being a anion, it is]. 

[Qaim4] In Formila (I), Rl, nunnber of carbon atom 
s alkyl groip or nunrber of carbon atoms of 4 to 20is 
halogen substituted all^d group of 4 to 20 and; as for 
R2 and R3 and R4, in there^Dective independence, 
orientation method of liquid crystal molecule wiiich is 
stated in theQaim 3 wdiere nurrber of carbon atoms is 
alkyl groi^) of 1 to 8. 

[Qaim 5] Quaternary anrnonium salt, orientation meth 
od of liquid crystal molecule wiiich is stated in Qaim 1 
wtiichwith mole ratio for liquid crystal molecule is used 
in range of 1/1000 to 250/1000. 

[Qaim 6] Orientation method of liquid crystal molecul 
e which is stated in Qaim 1 where hquid crystal 
molecule isdie discotic liquid crystal molecule. 

[Qaim 7] Orientation method of liquid crystal molecul 
e which is stated in Qaim 1 where liquid crystal 
moleculehas triphenyiene nucleus. 



[0001] 



[0 002] 

SF^iTfcy. ^<D»^iE5'jOM^5Pli^«B^BX^'X:;^U>f 
i^t<DtU'oXi^^o ^\z. :^u^;u hft^iiCdft^ 
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1) 7^^:*- hPtf-y^iEfSj. 2) v-TXSEIr! , 
3) T^'^U hiBfSj. 4) /N^ KSEfS], 5) 
xKafifS], 6) :^b-±gEfpi. 7) yyi--i])i^^--j 

tf^mj . xnms^jtiiifi (19 9 1^) izumtti 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention, while 
controlling orientation tilt an^e, regards methodwiiich 
liquid crystal molecule orientation is done. 

[0002] 

[Prior Art] As for liquid crystal conpound from fact tha 
t property w^iich has regular molecular alignment likethe 
fluidity and crystal like liquid in liquid crystal layer is 
diown applied developmentis expected with various field, 
as for control of molecular alignment hasbecome 
sorrething wto ch carax)t be missed in engineering 
application to theliquid crystal device wiiich is 
rej^esented in liquid crystal display. E^xx:ially, control 
of tilt angle wtiich begins pretilt angle has become 
theone of inportant problem of present liquid crystal 
orientation techrx)logy. 

[0003] As for molecular orientation of liquid crystal mak 
ing representative ones, 1) homeotropicorientation, 2) 
homogenous orientation, 3) tiltorientation, 4) hybrid 
orientation, 5) chair Korientation, 6) planar 
orientation, 7) 7 kind offour cull ^ nick orientation is 
known, details "foundation of liquid crystal application", 
are stated inthe Kogyo Chosakai Publishing ( 1 99 1 ). 

[0004] If hquid crystal which is used is decided, it decid 
es generally,oriaitation of v^tet kind of types is acquired. 
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Phys. Rev. Lett. 1^. ^25^, 67M(1976^ 
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. Phys. Lett. i£. B24^, 297H (1 974^ 
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what kind of orientation treatinent isadninistered to 
substrate surface. Various method are proposed by 
orientation treatment , these are in detailstated in 
fundamentals and application of liquid crystal " and 
Kogyo Qx)sakai Publidiing ( 1 991). for exartple 
verticality or as method wtiich parallel orientation is done, 
the Applied Physics Letters magazine, Vol 27,268 
page ( 1 975) and y^lied Physics Letters magazine, the 
Vol. 29 , 67 page (1976) and Applied Physics Letters 
magazine, in Vol.22 and 1 1 1 page (1973)etc carboxjdic 
acid chromium conplex and org^nosilane or other 
alignment agent in substrate surface chenical adsorption 
method ofdoing. Oyobutsuri (>^lied Physics) 
rragazine, Volume 43 , 18 page (1974) and Phys. rev. 
Lett, magazine, themsthod physical adsorption of doing 
alignment agent to Vol. 25 aixl 67 page (1976) etc inthe 
substrate surface. Applied Physics Letters magazine, in 
Vol.24 and 297 page ( 1 974) etc low molecular wei^t 
substarK:e thenrethod where with plaara discharge you 
polymerize deposit in substrate surface, method \\iiich 
in action of hi^ electric field you polymerize deposits in 
thesubstrate surface has been disclosed hi^ molecular 
wei^t substance in Journal of Applied Physics (0021- 
8979, J API AU) magazine and 4th 7, 1 270 page 
( 1 976)etc. Applied Physics Letters magazine, 
inclination v^r deposition method wiiich in substrate 
surface vapor deposition does thesilicon oxide or other 
oxide to Vol. 25 and 479 page ( 1 974) etc fi-om angle of 
inclination, theaforementioned inclination vapor 
deposition method and method wliich jointly uses 
perpendicularly orienting agent isdisclosed as method 
which inclined perpendicular orientation is dcme next, as 
themethod which inclined parallel orientation is done, 
inclination vapor deposition method which in other 
things wiiile turning, silicon oxide or other oxide vapor 
deposition does substrate surface fi*om angle of 
inclination as method which theinclined perpendicular 
orientation is done, is disclosed in 6th liquid crystal 
forum abstracts and 96 page ( 1 980). As for orientation 
wdiich with this method, possesses fixedinclined 
orientation angle and stabilizes it produces in industrially 
of those wiiiclKire acquired, productivity is bad, or otha* 
problem wdiere surfece area enlarging is difficultoccurs. 



[0 0 0 5] 'A'f-^^j^^it^^y^tLxitmmm 

fR]lC;'aB^B»^^iB|Sl*t^-S:^;4A<fc'5>. ZOyjy^lt. 
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o ^#IB¥5-4 3687-^. |sl8-1275 
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[0005] It gains organic coating in substrate surface orien 
tation is done, molecule as thetechnique wtiich with 
cotton, nylon and polyester or othCT cloth rubbingdoes 
surface in constant directicm, there is a method which 
liquid crystal moleculeorientation is done in rubbing 
directioa As for this method, because orientation wdiich 
is stabilizedrelatively easily is acquired, this method is 
adopted for irxlustrially exclusively. As organic filn\ 
you can list polyvinyl alcohol , polyoxyethylene , 
polyartide and the polyirride etc, but polyinide is used 
most generally fi^om chemical stability and the thermal 
stability or other point. With this kind of liquid crystal 
alignment fibi\ it is informed that tilt angle of liquid 
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(1) stt±(c, ^i\^mom^^^m^Lx^t^m^ 

jSjDL, mmT>=E-'^Am0i^m\Z^i)i&^s'A^(D 

mun^mmr ^zt^^mtr ^^^n^^(D^\^yj 
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(2) mm7y=e=^'^Ai^f)<^ i Jb^4 A0B^mm 
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crystal moleculechanges by alignnrcnt film v^ch is 
used Inclined orientation possible various alignment 
film is disclosed in for exanple Japan Unexamined 
Patent Publication Hei 5 - 43687nurrber, same 8 - 
1 2759 nunter, same 8 - 220541 nunter, sane 8 - 
220542nuni)er, same 9 - 14 3 1 96 nunter, sane 9 - 
230354 nunter, same 9 - 278724nuni)er, sane 10 - 
45690 nunter and same 10- 123532 nunte. But, tilt 
angle was something which depends on property of 
alignment film itself, was not something wdiich can adjust 
angle easily. In addition, also method ^ch controls 
orientation of theliquid crystal molecule by li^t is 
informed Various alignment film wttch can control tilt 
angle with li^t are stated inthe for exarrple fimctional 
material, Vol-17 and 13 page (1997) . But,itwasnot 
something vAere these technique can control polarized 
li^t lig|iting3nd have necessity to use polarized li^t 
ultraviolet li^ illunination, is necessary to change 
theincident angle of polarized li^ into adjustment of tilt 
an^e, to change, always thetilt angle easily. 

[0006] Like above various orientation technology are pro 
posed, inclinedorientation is done also technology vAnch 
has been disclosed liquid crystal corrpound But, none 
was a fully fi-om viewpoint, control of tilt angje, 
development of method >^ch can control arrangement 
tih angle ofihe liquid crystal conrpound easily was 
desired 

[0007] 

[Problems to be Solved by the Invention] Problemof thi 
s invention is to control cnientation tilt angje of the liquid 
crystal conpound easily. 

[0008] 

[Invention solves means because] This invention oflFers 
orientation method of liquid crystal molecule of below- 
mentioned (1) to (7). 

( 1 ) On substrate, applying coating solution of alignment 
filnr^ it forms alignment filmland, on alignment fikn, it 
ajplies coating solution which includes liquid crystal 
molecule andforms liquid crystal layer, it is a rrethod 
which liquid crystal moleciJe orientation is done,the 
quaternary anrnonium salt is added to coating solution 
of alignment filrt^ orientation method of liquid crystal 
moleculewhich designates that tilt an^e of liquid crystal 
molecule is controlled with theaction of quaternary 
ammonium salt as feature. 

(2) Quaternary arrmonium salt, orientation method ofli 
quid crystal molecule which is stated in (1) winch 
possesses total nurrber of carbon atoms of 7 to 44. 

(3) Quaternary amroniumsalt, is stated in (1) which is 
displayed with thebelow-mentioned Fonnila (I) 
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[GO 1 o] [^^. Ri li. mmM'^m^^j^^z 

0(Diifi^JgtST'&y : R2 , R3 ^>J:1;r4 til 



orientation method : of liquid crystal molecule uttdi 
[0009] 

[Chemical Fonrula 2] 



[0010] [In Fomula, as for Rl, nmrber of carbon ato 
ms is aliphatic groip of 4 to 20and; R2 and R3andR4, 
in re^^ective independence, the ninrber of carbon atoms 
is aliphatic groip of 1 to 8, or or, connects with R2 and 
R3 and itforms nitrogen-containing heterocycle and; and, 
X, being a anion, it is]. 



(4) it (I) lzfcl>T, Ri BtmfM=i-^t<4r} 



(4) In Formila (1), Rj, nunber of carbon atoms alley! 
groi^ or nunrber of carbon atoms of 4 to 20is halogen 
substituted alk>d groi^) of 4 to 20 and; as for R2 and 
R3 and R4, in there^xctive independence, orientation 
method of liquid crystal nr>lecule which is stated in 
the(3) nunberofcarbon atoms is alk)4groip 

ofl to 8. 



(5) 23^7>t-'t7Aig^, }&FB^l'\Zli^-r^'E)V 

i:bt 1/10 oori^2 5 0/ 1 o ooa)ffiaT*ffii^ 
^ (1) i3iHS(DaB^B»^a)i2iR!*>io 



(6) ;*«B^B^^^/)<T^'Xi]x>r 'y^j-So^B^^T-fe^ ( 
1) \zuma>}&^a'A^0^\^7j}^. 
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[0011] 

^;i.-b;i/P— A (TAG) /^°^;x^^>•^ 
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(5) Quaternary arrmoniumsalt, orientation method of li 
quid crystal molecule v\iiich is stated in (1) vvttchwith 
mole ratio for liquid crystal molecule is used in range of 
1/1000 to 250/1000. 

(6) Orientation method of liquid crystal molecule which 
is stated in (1) where liquid crystal moleculeis discotic 
liquid crystal nulecule. 

(7) Orientation method of liquid crystal molecule v^trich 
is stated in ( 1 ) where liquid crystal moleculehas 
triphenylene nucleus. 

[0011] 

[Errbodiment of hivention] In this ^)ecifi cation, substra 
te material which puts between liquid crystal layer 
wiiichbecomes constituent of material or liquid crystal 
cell which does liquid crystal layer isshown. Corxretely, 
polymer film like triacetylcellulose (TAQ film and 
pol>'eth>dene n^hthalate (PEN) film is used In addition, 
you can use glass sheet, ITO substrate , color filter 
substrate , quartz dieet ,the silicon wafer and 
polarizing sheet, as substrate. It is possible to substrate, 
to provide alignment layer , transparent electrode (ITO), 
tte color filter layer , black rratrix and thin film 
transistor. In addition, a electrode pattem formation 
and, it is possible to do rubbing treatment and polarized 
li^t UBlighting kind of or other orientation treatment 
which are inscribed on description above, substrate 
wiiich it uses with alone and is good with pair,wiien it 
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uses with pair, irnking use of according to need ^acer 
and sealer etcis good. In this ^^ecification, adjacent 
layers, among layers wiiich is position betweenthe 
substrate and liquid cr>'Stal layer, it is desirable in liquid 
crystal layer to be a layerwhich is closest to liquid 
crystal layer, adjacent lasers to liquid crystal layer has 
been allowed to have possessed function asthe 
alignment fihnor tran^>arent electrode. 

[0012] Liquid crystal layer is formed mainly with liquid 
crystal molecule. As liquid crystal molecule, discotic 
liquid crystal molecule , rod shiq^e liquid crystal 
molecule and cholesteric liquid crystal molecule are 
desirable. D. X trowel ^ < liquid crystal molecule 
eg^ecially is desirable. As for D. X trowel < liquid 
crystal molecule, it is desirable to possess the 
triphenylene nucleus. It is possible to jointly use liquid 
crystal molecule of two kinds or more. It is possible to 
add component (Exanple, dye, two colors dye , 
polymer and polymerization agent , sensitizer and 
phase transition temperature drop material, stabilizer ) 
other than liquid crystal molecule to liquid crystal layer . 
AVidely known metlxxi is adopted as nrethod which 
provides the liquid crystal layer on substrate, known 
method, for exanple curtain coating method , 
extrusion coating method , roll coating method , spin 
coating method , dip coating method , the bar coating , 
^ray coating method , slide coating method and 
printing coating method etc are adopted asthe system 
wiiich it ^plies. This time, substrate aforementioned 
way necessary layer whichbegins necessary treatmoil 
and alignment layer, may provide site, dispenser 
system and bell jar method or other general method are 
adopted as method which fills liquid crystal 
n»leculebetween substrate. In addition, it applies liquid 
crystal layer to substrate, substrate \\^chapplied 
another substrate , or another liquid crystal layer it is 
good together. 

[0013] With this invention, adding quaternary anmoniu 
msalt to coating solution of alignment fihr^ itcontrols tilt 
an^e of liquid crystal molecule with action of 
quaternary amnonium salt. When quaternary 
airmoniumsalt is added to coating solution of alignment 
filn\ tilt angle of theliquid crystal molecule rises 
generally. As result, tilt angle of liquid crystal molecule 
can be controlled. Asforpyridiniumringof quaternary 
ammonium salt, it is desirable to possess total ninrber of 
carbon atomsof 7 to 44. It is desirable in nitrogen atom 
of quaternary arrmonium structure for four aliphatic 
groip to ha\'econnected alkyl groip , substituted alk)d 
groiqj , alkenyl groi^ , substituted alkenyl groip , 
alkynyl grotp and substituted alkinyl groipare iiK:]uded 
in aliphatic groiq) . aliphatic groigj, possessing ring 
structure, T is good, chain aliphatic groiq? has been 
allowed to have possessed branch, arjdgroiq), alkoxy 
group, alk>1 thiogroiq), amide groiq), acyIgroiq5, 
acjioxy group , the alkoxy carbonyl groip , carboxyl , 
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omizit. yym^:ty. ^m^:i-y. ^m^:t:^. 



[0 0 14] 
[1fc3] 



R3 



halogen atom , alkoxy alkyl groif) , alkyi oxy 
ox>'carbonyl alkyl groi^ and 2,2,3,3,4,4,5,5,6,6,7,7,8,8, 
8 - penta deca fluoro octyloxy carbonyl ethyl 
areinclxKied in exanrple of substituent of aliphatic grovp. 
fluorine ion, chlorine ion, bronineion, iodide ion, 
benzene sulfonium ion and para toluene sulfoniumionare 
included in exanple of anion which becon^ counterion 
ofthe quaternary ajimonium salt, quaternary 
arrmonium salt which is di^layed with below- 
mentioned Forrmla (I), isdesirable. 

[0014] 



[Chenica] Formila 3] 



[0 0 1 5] ( I ) izisi^x. It. etmm^^ 

7;u3:tv7;u+;u^, 7;i.^;u;i-^i>:^+v:^ 

;U;K-;U7;U^;Uft. 2, 2. 3, 3. 4.4, 5, 5 
. 6, 6, 7. 7. 8. 8, 8 -^>^x*:7;U:4-D 



[0015] In Formula (I), as for Rj, nurrber of carbon at 
oms is aliphatic groi^ of 4 to 20. alk>i groiq) , 
substituted alkyi groip , alken}d groiqD , substituted 
alkenyl groqj , alkynyl groi^ and substituted alkinyl 
groipare included in aliphatic groiq^ . aliphatic groq), 
possessing ring structure, *C is good Also groip 
which possesses steroid structure is included in 
cycloaliphatic groiqj . chain aliphatic groip has been 
allowed to have possessed branch, aryl groiqD , alkoxy 
groif) , alkyl thio groip , amide groip , acyl groiq) , 
ac>doxy groqD , the alkoxy carbonyl groq) , carbo>^l , 
halogen atom, alkoxy alkyl groip , alkyl oxy 
OJQ^bonyl alkyl groiq? and 2,2,3,3,4,4,5,5,6,6,7,7,8,8, 
8 - penta deca fluoro oct>doxy carbonyl ethyl 
areincluded in exanple of substituent of aliphatic groqj. 



[0 0 16] ^ ( I ) {Z-^l^X. R2 . R^^^lSR 

jS7;u+;i^*, 7;u>7-^;u». aS7;uy-;b*. 7 
;u+-;u^j>^u:Mm7;u*~;uS^^t;o Sttii^ 

^)tmmmiSk^o>y5 tm^Li\ r2, r3 

;u*;u^. 7;uy~;uS^yciiM»7;uy-;u^r'fc 
x&^ztt<^i^\zn^L<. 7;u^;uS*fcii/NP 

. R3 fccfct;R4(Dgl^JS^^Ii. Mb^lXh^Z 
ttmtL<. M^msx&^Ztf}^^^\zn^L< 

. ^r}^4x&^zti^^mt»^Ll^. m^m&om 

\z\t. x^;u. n-::^pe;u, -rv:^pe;u 

v^p:^^;|/S, v^p:;fpe;up«^;u, n 
-^>5^;u. n-'^^^^;u. v^p^ 

mmx$>^ztt<»^Ll\ 



[0016] In Fomula (I), R2 and R3 and R4, in re^)ectiv 
e independence,the nurrber of carbon atoms is aliphatic 
groip of 1 to 8, or or, connects with R2 and R3and 
nitrogen-containing heterocycle is fomrd. aliphatic 
group, includes alkyl groiq? , substituted alkyl groip , 
alkenyl groip , substituted alkenyl groip , the alkynyl 
groip and sii)stituted alkinyl group, chain aliphatic 
groiq) is more desirable in corrparison with 
cycloaliphatic groip . As for R2 and R3 and R4, in 
reg^ective independence, it isdesirable to be a alkyi 
groi55,a substituted alkyi group , a alkenyl groi^) or a 
substituted alkenyl groip, forthermore itis desirable to be 
a alkyl group or a substituted alk)d groip, itis nxjsl 
desirable to be a alk>i groip or a halogen substituted 
alk)d groip. As for nunter of carbon atoms of R2 aixi 
R3 and R4, it is desirable to be a 1 to 7, furthermore it is 
desirable to be a 1 to 5, it is most desirableto be a 1 to 4. 
meth>i , ethyl , n - propyl , isopropyl , cyclopropyl , 
n-butyl , the s-butyl , t-butyl groip , cyclobutiyi groip , 
cyclopropyl n^thyl , n - pentyl , neopentyl , the n-hexyl , 
cyclohex)'! and n - heptyl are included in exanple of the 
aliphatic groip. G)nnecting with R2 and R3, as for 
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nitrogpn-containirig heteroc>'cle which is formed, it 
isdesirable to be a 5-men±)CT ring or 6-iTEirber ring. 



[0 0 17] ^ { I ) \Z^l\X. X\t. T^tyVh 



[0 0 18] 

[<b4] 

CH3-rs|-CH3 

CH3 Br* CH3 Br' 



CH 

CH3-N-CH3 
CH3 



e 



[0017] InFomnila(I), Xis anioa chlorine ion, brom 
ine ion , iodide ion , p - toluene sulfonium ion ard 
benzei^ sulfonium ion are iiKludedin exarrple of anioa 
Below , exarrple of quaternary anmonium salt is 
showa 

[0018] 

[Chenical Forrrula 4] 



C H 
C2H5-N-C2H5 

C2H5 Br 



CHa-r^-CHa CHa-fsl-CHa CHa-l^-CHa 

CH3 CI CH3 Br CH3 I 



[0 0 19] [0019] 

lit 5 ] [Chenical Fomiila 5] 

CHg-lsl-CHa 

CH3 r 

... 9"3 9"3 9"3 9H3 

©9^2 ~CH2-CH~(CH2)3-CH-(CH2)3-CH-{CH2)3-CH-CH3 
CHa-r^-CHs 

CH3 Br 



[0 0 2 0] mmr^^^'^M.mit. mi^mcom^^A 
izmut^o m^Siit. }&^B^^\z^Lx^)\y)tx* ^ 
/I ooo;(i^b25o/i o o 0 0mmx C t f}< 

[00 2 1] 

>X/<-SE-6 10, B^it^ m) a) IZ. ES» 
7>t-'!7Ai§^0. 3mm%mnLfzo raSRTV^ 
^'bA^ (3) ^^^IPLfc^^T;'^^. iS=7X^1&±lZ 

>y«iS^ffl^ ^{^m^Mi&Lfzo p^^;ux^;u^ 
h>4 OomSHBl::TfB(0x^'X=ix-f *v^;'aa1i^k^ 
!fe (DLC) 1 OOSMBP^Jcfcl/ir^l^P-XT-b-T- 
h^^U-hlMtge^j^^Lr, ;^B^ali^^Ji^^i9 

Lfc*. M;ST*l^j*Lfco S^/iELfciaB^a^^ 2 00"C 



[0020] It adds quaternary anxnonium salt, to coating sol 
utionof alignment film As for addition quantity, it is 
desirable to be a range of 1/100 0 to 2 50/1000 with 
themole ratio vis-a-vis liquid crystal molecule. 

[0021] 

[Working Exanple(s)] [ Working Exanple 1] 

(Appraisal of liquid crystal tilt angle controlling ability) I 
n conmrcial alignment filmapplicalion liquid ( Sunever 
SE - 610 and Nissan Chenical Industries, Ltd (DB 69- 
054^69) make), quaternary arrmonium salt 0. 3 wt% 
was added It applied coating solution which adds 
quaternary amiDniumsalt (3), on glass substrate 
making use ofthe bar coaterof#4, dried, did rubbing 
treatment, formed alignment film Melting below- 
mentioned discotic liquid crystal corrpound (DLQIOO 
parts by wei^t and cellulose acetate butanoate 1 part by 
wei^ in methylethyl ketone 400 parts by weight. 
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EiST>t:^'t?Aig (3) <?)^*DIZ J: oT . iS 





itnBnufectured liquid crystal layer coating solutioa 
coating solution, after on alignment film ^plying with 
^in coating rrethod, was dried withthe room 
tenperature. After heating liquid crystal layer which it 
formed to 200 **C, orientationdoing liquid crystal 
conpound with 1 30 °C, with state cooling 
substratequickly to room tenperature, it locked oriented 
stated You observed liquid crystal layer with polarizing 
microscope, discotic liquid crystal conpound parallel 
and uniform (mono domain)you verified that orientation 
it has done vis-a-vis rubbing directioa When average tilt 
angle for substrate with crystal rotary method was 
sou^, youverified that orientaticHi tilt angle of liquid 
crystal nfBlecule rises with theaddition of quaternary 
anrmoniumsalt (3). 



[0022] 

[Qienical Fomiila 6] 



[0 0 2 3] [|ligffi|2-8] iSfSjJg^ftJS^lZ^^lD-r 



[0 0 2 4] 
[^1] 



[0023] [Working Exanple 2 to 8] As shown types and a 
ddition quantity of quatemaiy anmonium salt which is 
added to thealignment filmq^plication liquid, in Table 1 , 
other than modifying, orientation tilt angle ofthe liquid 
crystal molecule was measured to similar to Working 
Example 1 , result is shown in Table 1 . 

[0024] 

[Table 1] 



Table 1 
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Sarrple quaternary aimDnium salt 
quantity average tilt angle 



addition 



1 og 

1 6S 



1 ig 

mmme 

1 3g 

1 1 g 

1 5g 



(3) 
(3) 
(4) 
C4) 
(5) 
(5) 
(6) 
(6) 



O. 3MM% 

O. 5MS% 

*0. 3SM% 

0. 5SM% 

O. 3S1% 

0. 5Sm% 

0. 3MS% 

0. 5fiM% 



Working Example 1 
degrees 

Working Exanple 2 
cond 

Working Exanple 3 
cond 

Working Exanple 4 
egrees 

Working Exanple 5 
etime 

Working Exanple 6 
egrees 

Working Exanple 7 
etine 

Working Exanple 8 
egrees 



(3) 0.3\vt% 10 



(3) 0.5\vt% Ise 



(4) 0.3wt% Ise 



(4) 0.5\vt% 16d 



(5) 0. 3 \vt% 1 on 



(5) 0.5 wt% 13d 



(6) 0.3wt% Ion 



(6) 0.5 wt% 15 d 



[0 0 2 5] [J±S^«1] 

>xy<-sE-6 1 amt^ (m m) ^a^:^ 

Stt±fC#4(D/<-i3-^i-$ffllxr^%L, l£»L 

x^;i.^ h >4 0 ommmzmmm i vmi^tz'r^ x 

^T-r-^^j-aB^a^b^J^ (DLC) iooasgBfcJ:i; 

fc«B°BS*2 0 0°CfC»PSftLfc». 1 3 0°CX-;«B^B^b 



[0025] [ Conparative Exanple 1] 

(i^praisal of liquid crystal tilt angle controlling ability) C 
onrrercial alignment film application liquid ( Sunever 
SE - 610 and Mssan Oienical Industries, Ltd (DB 69- 
054-4069) make) it applied on glass substrate rmking 
use of bar coater of the#4, dried, did rubbing treatment, 
formed alignment film Melting discotic liquid crystal 
compound (DIX) 100 parts by wei^t and cellulose 
acetate butanoate 1 part by wei^ which are used for 
methylethji ketone 400 parts by weight with theWorkir^ 
Exanple 1, it manufactured liquid crystal layer coating 
solution coating solution, after on alignment film 
applying with ^in coating method, was dried withthe 
room temperature. After heating liquid crystal layer 
which it formed to 200 ^'C, orientationdoing liquid crystal 
conpound with 130 °C, with state cooling 
substratequickly to room tenperature, it locked oriented 
stated When liquid crystal layer is observed with 
polarizing microscope, discotic liquid crystal conpoimd 
became dual domain,it was not a uniform orientation 
state. 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the abow translation ISTA cannot 

be held liable for any detrimsnt fromitsuse. WWW: http://w\w.intlscience.com Tel: 800-430-5727) 



P.ll 



